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Abstract: Two simple, sensitive and precise UV spectroscopic and HPTLC methods were developed and validated for 
the determination of bosentan in tablet dosage form. UV spectroscopic method: For the determination of bosentan, the 
stock solution of 100 ug/ml of drug was prepared in dichloromethane. The measurement of absorbance was noted at 274 
nm. The calibration curve was obtained in the range 10-40 ug/mL. The slope, intercept and correlation coefficient values 
were found to be 0.02975, -0.0063 and 0.9992, respectively. HPTLC method: For the determination of bosentan by 
HPTLC method, a precoated silicagel 60 F554 on aluminium sheets and a mobile phase system comprising of methanol: 
ammonia (10: 1 drop, v/v) were selected. After development the plate was scanned and quantified at 288 nm. Linearity 
was found in the concentration range of 10 to 80 ng/spot (r = 0.9991). Limit of detection was found to be 1 ng/spot and 
limit of quantification was found to be 4 ng/spot. Low relative standard deviation and good % recovery values of both the 
methods showed that the developed methods were highly precise, accurate and free from interference present in 


formulation. 
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INTRODUCTION 

Bosentan 1s a dual endothelin receptor 
antagonist used in the treatment of pulmonary artery 
hypertension [1]. Chemically it is 4-tert-butyl-N-[6-(2- 
hydroxy ethoxy)-5-(2-methoxy phenoxy)-2-(pyrimidin- 
2-yl) pyrimidin-4-yl] benzene-1-sulfonamide with 
empirical formula C.7H»N5O0¢S and molecular weight 
569.64 (Fig. 1). 


Fig. 1: Chemical structure of bosentan 


Literature survey revealed that bosentan can be 
estimated by RP-HPLC [2-5] and LC-MS [6]. Among 
the various methods available UV and HPTLC methods 
continued to be very popular, because of their 
simplicity, specificity and low cost. Therefore, the need 
for fast, low cost, selective method is obvious, 


especially for the routine quality control analysis of 
pharmaceutical formulation containing bosentan. The 
purpose of the present work was to develop simple and 
reliable UV- spectroscopic and HPTLC methods for 
determination of bosentan from tablet dosage form. The 
methods have been optimized and validated as per the 
ICH guidelines [7]. 


MATERIALS AND METHODS 
Chemicals and Reagents 

Pharmaceutical grade of bosentan was used without 
further purification. The marketed formulations 
Lupibose- 62.5 mg (Lupin) tablets were purchased from 
local market. All chemicals and reagents used were of 
analytical grade. UV_ spectral measurement were 
recorded using Jasco V-630 Spectrophotometer and 
HPTLC was performed in Camag HPTLC System 
equipped with Linomat 5 sample applicator twin trough 
plate development chamber, TLC Scanner 3 with 
WinCATS software. 


Instrumentation and analytical condition 

The UV method was performed on Jasco V-630 
Double Beam UV/Vis Spectrophotometer at 274 nm. 
One centimetre quartz cells were used for measuring 
absorbance. The HPTLC study was conducted on 20x10 
cm aluminium sheet precoated with 250 um layers of 
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silicagel 60F 254 (FE. Merck, Darmstadt, Germany). 
Before used the plates were pre washed with methanol 
and activated at 110°C for 5 min. Samples were applied 
to the plate as bands that were 6mm wide and 6mm 
apart by means of CAMAG (Muttenz, Switzerland) 
Linomat 5 sample applicator equipped with a 100 uL 
syringe (Hamilton, Bonaduz, Switzerland). Linear 
ascending development was performed in a twin trough 
glass chamber of 20 x 100 cm (Model 022.5253 
CAMAG), methanol: ammonia (10:ldrop v/v) mobile 
phase after saturation of chamber with mobile phase 
vapour for 20 min. The development distance was 80 
mm and the development time was approximately 15 
min. After development, the plates were dried. The 
scanning was performed using TLC scanner 3 in the 
absorbance mode 288nm for all measurements having 
slit dimension was 5x0.45 mm. The source of radiation 
utilized was deuterium lamp emitting a continuous UV 
spectrum between 200 to 400 nm. 


UV method 

Preparation of standard solutions and calibration 
graph: Stock solution of bosentan (100ug/ml) was 
prepared by dissolving10 mg of pure drug in 100 ml of 
dichloromethane. Adequate dilutions were prepared 
from the standard stock solution to get a concentration 
ranging from 5-40 ug/ml of bosentan using 
dichloromethane. Absorbance of the solutions was 
measured at 274 nm. The measured absorbance of each 
solution was plotted against the corresponding 
concentration. Preparation of sample solution: Ten 
tablets, each containing 62.5 mg of bosentan were 
weighed and average weight was calculated. Weight 
equivalent to 10mg of bosentan was. weighed, 
transferred to 100 mL standard flask, extracted with 
dichloromethane and made up with the same solvent 
and filtered through Whatman filter paper. Suitable 
aliquots of formulation solutions were prepared, 
scanned in UV region and absorbances were noted 
at274nm. 


HPTLCmethod 

Preparation of standard solution: Stock solution of 
bosentan (100 ug/mL), was prepared in methanol and 
applied as bands on a TLC plate in a range of 0.1 to 0.8 
ul using the Linomat 5 sample applicator. The plate was 
developed and scanned using the established conditions. 
Each amount was analysed six times and peak areas 
were recorded. Calibration curves were plotted as peak 
area versus concentration. Preparation of sample 
solution: Ten tablets, each containing 62.5 mg of 
bosentan were weighed and average weight was 
calculated. Weight equivalent to 10 mg of bosentan was 
weighed, transferred to a 100 mL volumetric flask, 
extracted and made up to volume with methanol and 
filtered through a Whatmann filter paper. With the fixed 
chromatographic conditions, 0.1- 0.8 uL from standard 
stock solution of bosentan (100 ug/mL) and suitable 


volumes from sample solution were also applied on the 
plate and the peak areas were measured. 


Method validation [7] 

The methods were validated according to ICH Q2B 
guidelines for validation of analytical procedures in 
order to determine the linearity, sensitivity, accuracy 
and precision for each analyte. 


Linearity and Range 

Eight point calibration curves were generated with 
appropriate volumes of working standard solution for 
both UV and HPTLC methods. In case of UV, the 
concentration range selected was 5-40 ug/mL whereas 
for HPTLC, 10 to 80 ng/spot was taken to study the 
linearity. 


Precision and Accuracy 

Precision and accuracy were determined using the 
concentration of 10, 20 and 30ug/ml for UV and 40 and 
50 ng/spot for HPTLC. The precision of the assay was 
determined by intra-day and inter-day precision and 
reported as % RSD. 
To study the accuracy of the proposed methods, and to 
check the interference from excipients present in the 
dosage form, recovery experiments were carried out by 
the standard addition method. Accuracy is the % 
analyte recovered by assay from a known added 
amount. 


Specificity 

The method specificity was assessed by comparing 
the chromatograms (HPTLC) obtained from the drug 
and the commonly used excipients with those obtained 
from the blank. Here the excipients included lactose, 
starch and magnesium stearate. The drug to excipient 
ratio used was similar to that in commercial 
formulation. 


Limit of detection (LOD) and Limit of quantification 
(LOQ) 

These parameters are measured with acceptable 
accuracy and precision for both the developed methods. 
The S/N ratios 3:1 and 10:1 were considered as LOD 
and LOQ, respectively. 


RESULTS AND DISCUSSION 
UV method [8-11] 

Bosentan is having x electrons in its structure and 
hence absorbs electromagnetic radiation between 225- 
400 nm. This character is used for its determination by 
UV _ spectroscopic method. Solubility of drug was 
checked in solvents like methanol, ethanol, and 
dichloromethane. Among these, bosentan was freely 
soluble in dichloromethane and gave a good spectrum 
with acceptable absorbance. Hence dichloromethane 
was selected as solvent. A solution containing bosentan 
(20 ug/mL) was prepared and scanned in UV region, 
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from which a wavelength of 274 nm was selected for ome 
further studies (Figure 2). ; Ss 
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Fig. 3: Calibration graph of bosentan by UV 

Wavelength [nm] method(5-40 ug/ml) 

Fig. 2: UV spectrum for Standard Bosentan showing 
the absorbance maximum at 274 nm 
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An eight point calibration curve was constructed with 1.5F 
working standards and was found linear (r = 0.9992) 
over their calibration ranges (Figure 3). Intra and inter- Abs it 
day variations were measured at six replicates and the } 
results are given as % RSD (Table 1).Figure 4 show UV 0.5L _—— 


spectrum of formulation (20 pg/mL). In order to 
demonstrate the validity and applicability of the Megs 
proposed method, recovery studies were performed by a 750 300 350 400 
analysing pre analysed sample formulation. Recovery Wavelength [nm] 

of the method was greater than 99% shows that method 

is highly accurate (Table 2). 


‘= 


Fig. 4: UV spectrum of formulation (20 pg/mL) 


Table 1: Precision studies for Bosentan by UV Spectroscopic method 


Concentration (ug/ml) ——e— absorbance a 
Intraday 


a a a 
0.5732 [3m 


0.8961 0.173 


[nterday | SOC 
* Average of six determinations. 
Table 2: Recovery studies of Bosentan by UV and HPTLC methods 
UV 
HPTLC 


* Average of six determinations. 
Table 3: Precision studies for Bosentan by HPTLC 


Concentration (ng/spot) Amount found (ng/spot) % RSD* 


a 39.89 0.870 


49.74 0.604 











i 40.22 1.078 
a 49.20 0.616 


* Average of six observations 
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HPTLC method [12] 

Various solvents like methanol, ethanol, chloroform, 
carbon tetra chloride, toluene, dichloromethane were 
tried along with ethylacetate, diethylamine and 
ammonia or glacial aceticacid. The mobile phase 
methanol with ammonia gave a good symmetrical peak, 
hence it was selected for the study (Ry = 0.76+0.02). 
After development of the plate bands were scanned over 
the range of 200-400nm (spectrum scan _ speed 
100mm/s) the maximum absorbance was seen at 288nm 
which was used for the measurement of peak area. 


When the saturation time was less than 20 min the 
development of the drug has taken more time with shift 
in Rr value and after 20 min. the development has taken 
in a straight line with a reproducible R- value and 
resolution. Hence the chamber saturation time was fixed 
as 20 min. when the pre conditioning time was less than 
20min, the appearance of secondary front was observed. 
However, after 20min. of plate saturation, the precision 
and reproducibility of peak area was found to be good. 
Hence, the plate equilibration time was fixed as 20min. 
Instead of ammonia (peak modifier) glacial acetic acid 
and triethyl amine were tried which results in poor peak 
symmetry. The optimum migration distance was 8 cm. 
Calibration curve was plotted with peak areas of 
standard drug versus concentrations (Figure 5). 
Linearity was found in the concentration range of 10 to 
80 ng/spot (r=0.9991). 
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Fig. 5: Calibration graph of bosentan by HPTLC 
method (10-80 ng/spot) 


Limit of detection was found to be 1 ng/spot and 
limit of quantification was found to be 4 ng/spot. Figure 
6 shows standard chromatogram of bosentan 
(8Ong/spot) while figure 7 shows chromatogram of 
bosentan formulation (40ng/spot). Accuracy and 
precision were determined using the concentration of 40 
and 50 ng/spot for six times. The results were tabulated 
in table 2 & 3. The % recovery values (>99%) and low 
relative standard deviation show that methods are 
highly accurate and precise. 


a, 


Fig. 6: Standard Chromatogram of Bosentan (80 
ng/spot) 


A 


Fig. 7: Chromatogram of Bosentan formulation (40 
ng/spot) 


CONCLUSION 

The results of analysis have been _ validated 
statistically and recovery studies confirmed the 
reproducibility and accuracy of the proposed methods 
which were carried out by following ICH guidelines. 
Analysis of authentic sample containing bosentan 
showed no interference from the common additives and 
excipients. Both the methods were found to be equally 
simple, sensitive and precise. Hence, recommended 
procedure is well suited for the assay and evaluation of 
drugs in commercial tablets. It can be easily and 
conveniently adopted for routine quality control 
analysis. 


ACKNOWLEDGEMENTS 

The authors would like to thank SNR Sons Charitable 
trust, Coimbatore for providing the reference standard 
of Bosentan and the necessary infrastructural facilities 
to perform this study. 


REFERENCES 

1. En.wikipedia.org/wiki/Bosentan 

2. Karnaker RT, Younus MD, Ravindra RY, Ashwini 
KG, Sravan S; RP- HPLC method development 
and validation of bosentan drug present in tablets. 
IJPT, 2010; 2(3): 577-587. 


126 


Suganthi A et al., Sch. Acad. J. Pharm., 2014; 3(2):123-127 


oy 


10. 


11. 


12, 


Sanjay AJ, Shashikanth BL, Sonali LJ, Navanath 
CN, Saroj RB, Vuyayavitthal TM; Stability 
indicating gradient RP-LC method for the 
determination of process and _ degradation 
impurities in bosentan monohydrate: An endothelin 
receptor antagonist. Chromatography Res Int., 
Article ID 929876, 2011: 1-9. 

Dell D, Lausecker B, Hopfgartner G, Giersbergen 
PLM, Dingemanse J; Evolving bioanalytical 
methods for the cardiovascular drug Bosentan. 
Chromatographia, 2002; 55(1 suppl): S115- $120. 
GiersbergenPLM, Halabiz A, Dingemanse J; Single 
and multidosepharmacokinetics of bosentan and its 
interaction with ketoconazole. Br J ClinPharmacol., 
2002; 53(6): 589-595. 

Lausecker B, Hess B, Fischer G, Mueller M, 
Hopfgartner G; Simulatneous determination of 
bosentan and its three major metabolites in various 
biological matrices and species using narrow bore 
liquid chromatography with ion spray tandem mass 
spectrometric detection. J Chromatogr B., 2000; 
749(1): 67-83. 

International Conference on Harmonisation of 
Technical Requirements for Registration of 
Pharmaceuticals for Human Use, ICH Harmonised 
Tripartite Guideline — Validation of Analytical 
Procedures: Text andMethodology Q2(R1), Current 
Step 4version. London, 2005. 

Beckett AH, Stenlake JB; Practical Pharmaceutical 
Chemistry. An edition, Volume II, New Delhi: CBS 
Publishers and Distributers; 2005: 1-7, 275-7, 284- 
98. 

Skoog DA, Holler JF, Nieman TA; Principles of 
instrumentalanalysis. 5‘ edition, Singapore: 
Thomson learning Inc, 1998:110-300. 

Day RA, Undewood AC; Quantitative analysis. ae 
edition, Prentice-Hall of India Pvt Ltd, New Delhi, 
1993: 388-341. 

Mendham J, Denney R, Barnis JD, Thomas MJ; 
Vogel’s text book of quantitative chemical 
analysis. 6 edition, Pearson education; 2003: 1-11, 
251-261, 676. 

Sethi PD; Quantitative Analysis of drug in 
pharmaceutical formulation. 3” edition, CBS 
Publishers and Distributors, New Delhi, 1997:1-56. 


127 


